Schistosoma mansoni Polo-like kinase 1: A mitotic kinase with key functions in parasite reproduction.
Polo-like kinases (Plks) are conserved regulators of mitosis. In mammals, Plk1 is over-expressed in a wide range of tumour cells and constitutes a valuable target for anti-cancer therapy. This work presents the characterisation of the Plk1 homologue (SmPlk1) of Schistosoma mansoni, a trematode responsible for schistosomiasis, one of the most important parasitic diseases, second only to malaria. The intense levels of disease transmission and the severity of pathologies are the consequences of the exceptional reproductive activity of schistosomes, in which Plks may play a decisive role. Structural and functional analyses of SmPlk1 have demonstrated its homology with other Plk1 members and its conserved function in mitotic processes. Activation of SmPlk1 was shown to be dependent on phosphorylation of its conserved threonine residue (T(182)) and the ability of active SmPlk1 to induce mitosis was demonstrated in the Xenopus oocyte model. SmPlk1 transcripts were detected abundantly in parasite stages containing a high amount of germinal cells. A potential role of SmPlk1 in mitosis and/or meiosis in schistosomes was supported by the in situ detection of SmPlk1 transcripts in female vitelline cells and oocytes as well as in male spermatocytes. Several Plk inhibitors were shown to inhibit SmPlk1 activity in Xenopus oocytes, and BI 2536 (the first-in-class prototype Plk1 inhibitor) induced in vitro dramatic alterations in schistosome gonads, which affected oogenesis and spermatogenesis. These results indicate a major role for SmPlk1 in parasite reproduction and suggest its importance as a potential new target against schistosomiasis.